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COCs
DOE
EPA
GPS
JSA
mg/kg
SAP

Abbreviations

contaminants of concern

U.S. Department of Energy

U.S. Environmental Protection Agency
global positioning satellite

Job Safety Analysis

milligrams per kilogram
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1.0 Introduction

In previous field trips to the Riverton site, a white mineral deposit resulting from evaporation of
groundwater seepage along the bank of the Little Wind River has been observed. In December
2014, a sample was collected by Savannah River personnel and was subsequently analyzed using
an X-ray fluorescence technique (Figure 1 shows a photograph the type of material that was
sampled). The sample was found to have a uranium concentration of approximately 64 to

73 parts per million, which is “in the expected range for evaporatic minerals in the western
United States” (DOE 2014a). Although the uranium in this mineral deposit is likely related to
activities associated with the former uranium mill site at Riverton, this level of uranium
concentration can occur naturally in other geologic media; for example, uranium concentrations
were measured from 50 to 200 milligrams per kilogram (mg/kg) in the Pennsylvanian Hartville
Formation in Wyoming (McKelvey et al. 1955) and up to 102 mg/kg in soils (USGS 2013).

The work described in this plan will further define extent of these mineral deposits and the
concentration of the associated contaminants. This plan addresses field reconnaissance, mapping,
sampling, and assessment of risk associated with these mineral deposits adjacent to the Little
Wind River. The objectives of this work are to:

« Identify the extent of the mineral deposits.

« Determine concentrations of contaminants of concern (COCs) in the mineral deposits and
associated soil.

»  Determine if these mineral deposits pose unacceptable risk to human health or the
environment.

Photograph of white solid
“precipitate” accumulating
along embankment/outcrop
near well 789 [north side of
Little Wind River]

Figure 1. Example of a Mineral Deposit (DOE 2014a)
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Figure 2. Proposed Mineral-Deposit Reconnaissance Area and Soil Sample Numbering Scheme.
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4.0 Risk Assessment

4.1 Human Health Risk

It is possible that some human exposure could occur; however, because of the remote location
and the limited exposure frequency and duration that could occur from any potential exposure
pathway (inhalation, ingestion, or dermal absorption), risk to human health is considered
insignificant. To address the small potential for risk to human health, the mineral deposits will be
scanned with radiological instrumentation to determine if there is a potential for radiological
dose. The gamma radiation readings from the field instrument will be converted to dose rate and
compared to the DOE public dose limit of 100 millirem/year limit (DOE 2011). Radiological
instrumentation will have a current calibration and will be operationally checked prior to use.

Gamma readings will be used to guide sampling of the mineral deposits. If gamma readings are
above background on contact with the mineral deposit, then a sample will be collected at the
highest gamma reading at each 50 foot interval. Two gamma readings will be recorded at each
sample location — one on contact with the mineral deposit and one 3 feet away from the mineral
deposit. A background range of gamma readings also will be recorded in an area away from the
mineral deposits.

4.2 Ecological Risk

The primary risk to the environment from the mineral deposits will likely be ingestion by
animals; therefore, concentrations will be compared to benchmark values derived from Mineral
Tolerance of Animals (National Research Council 2005), which are listed in Table 2. If COC
concentrations of mineral deposit samples are below the benchmark values or ranges in Table 2,
then risk from exposure to the mineral deposits will be considered insignificant. If the
concentrations are within or exceed the benchmark ranges listed in Table 2, then additional
assessment of the risk will be conducted. Note that this work plan is focused on the mineral
deposits; additional biota samples may be collected in the future, if necessary, to further assess
risk to human health and the environment.

Table 2. Benchmark Values to Address Risk®

Constituent Benchmark Comments
Values
Manganese 1,000 mg/kg Typically safe level for swine, cattle, sheep, and poultry.
Molybdenum 5to 10 mg/kg Based on cattle (most sensitive) with adequate copper.
Sulfate 1,500 mg/kg Maximum dietary sulfur for beef cattle and other ruminants.
Uranium 100 to 400 mg/kg | Maximum tolerable intake for domestic animals.

@Benchmark values from Mineral Tolerance of Animals (National Research Council 2005).
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5.0  Health and Safety

Sampling will be conducted according to the Job Safety Analysis (JSA) Water Sampling and
Minor Well Maintenance at LM Sites (expires 2/26/2015) for general hazards encountered during
field work. The main hazards associated with this work — driving, working near water, and
working near ledges are addressed in this JSA.
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